Purpose To determine the prevalence of pulmonary sarcoidosis in patients with uveitis from the University Referral Centre in Thailand and to report on their clinical characteristics. Methods We performed a retrospective review of results of radiological examinations of 209 consecutive new patients, diagnosed with uveitis. In patients with signs of pulmonary sarcoidosis, we reviewed clinical characteristics including age, gender, laterality and anatomical location of uveitis, and complications.
Introduction
Sarcoidosis is a multi-systemic granulomatous disease that is characterised by noncaseating granulomas. The exact cause of this disease is still unknown, although it has been suggested that genetic, environmental factors, or infectious agents may act as triggers. 1, 2 Organs affected most often are the lungs, thoracic lymph nodes, skin, and eyes. Sarcoidosis affects people of all racial and ethnic groups and can occur at all ages, however, there is a great variety of incidence and prevalence throughout the world. In the United States, the majority of patients are Black with a prevalence of 40 per 100 000, compared with 5 per 100 000 among White Europeans. 1, 3 In contrast to Japan, sarcoidosis is less common in India, South-East Asia, New Zealand, and mainland China. 3 So far, it is not known whether the rarity of sarcoidosis in South-East Asia is genuine or whether sarcoidosis in this geographic area remains underdiagnosed. Prevalence of sarcoidosis among patients with uveitis in the West is B8-10%, 4 in Japan 13%, 5 and in India and Taiwan 4%, 4, 6 but virtually no patients with ocular sarcoidosis have been identified in mainland China. 6, 7 In Thailand, systemic sarcoidosis has rarely been diagnosed and so far, no cases with ocular sarcoidosis have been reported. 8, 9 In this study, we explore the possibility of pulmonary sarcoidosis in 209 new consecutive patients with uveitis and describe ocular features of four Thai patients with signs of associated pulmonary sarcoidosis.
Materials and methods
We performed a retrospective review of the radiological examinations of 209 consecutive new human immunodeficiency virus-negative patients diagnosed with uveitis in Chiang Mai University Hospital between June 2006 and December 2008.
All patients with uveitis underwent a screening protocol, which included chest X-ray (CXR) and various laboratory tests, which encompassed erythrocyte sedimentation rate and complete blood counts, serology for human immunodeficiency virus, Treponema pallidum, Toxoplasma gondii, and human leukocyte antigen (HLA-B27) typing. In addition to the initial screening, a chest CT was performed in all patients with posterior multifocal choroiditis 10 (PMC, 3/209, 1.4%) and all with chronic vitritis in patients older than 50 years (4/209; 1.9%; Figure 1 ). Uveitis was classified according to the anatomical localisation as recommended by the SUN working group.
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The purified protein derivative standard test was performed in 23 patients and included all with abnormal CXRs suggesting (old) tuberculosis (TB; n ¼ 6) or sarcoidosis (n ¼ 1), abnormal chest CT suggesting sarcoidosis (n ¼ 4), clinical presentation of choroditis (n ¼ 5), or retinal vasculitis (n ¼ 7). Tissue biopsy was performed in two patients with PMC and normal CXR, but a chest CT suggesting sarcoidosis. The remaining two patients with signs of pulmonary sarcoidosis (one on CXR and one on CT scan) refused the tissue sampling.
We also reviewed the ocular characteristics of patients with signs of pulmonary sarcoidosis revealed by radiological and chest CT, which included age, gender, laterality, anatomical location of uveitis, ocular manifestation, visual acuity, and complications.
Results
A total of 209 patients with uveitis were included in this study; 102 (49%) men and 107 (51%) women with average age of 40 years (range 8-85 years). Out of the total of 209 patients, 54 had anterior uveitis, 26 had intermediate uveitis, 71 had posterior, and 58 had panuveitis ( Figure 1 ). In all, 1 out of 209 patients (0.5%) had bilateral hilar lymphadenopathy typical of sarcoidosis stage 1. This 38-year-old male patient presented with blurred vision due to acute unilateral papillitis and with inflammatory reaction in the anterior segment and vitreous (Table 1) . He had no systemic symptoms.
A chest CT was performed in seven patients who presented either with PMC (n ¼ 3, all females) or chronic idiopathic vitritis in patients older than 50 years (n ¼ 4, all females). Of these seven chest CTs, three patients with PMC exhibited bilateral abnormalities typical of the diagnosis of sarcoidosis (Table 1 ). All had bilateral hilar adenopathy, sometimes in combination with enlarged lymph nodes in paratracheal or other thoracal locations. Four elderly females with bilateral vitritis, but without PMC, had no abnormalities on chest CT and their definitive diagnoses were not clarified.
In two patients with PMC and positive CT scan, tissue biopsy from paratracheal lymph nodes was performed and revealed in both, noncaseating granulomas, negative for acid-fast bacilli with peroidic acid-Schiff and Gomori methenamine stains. All four patients with signs of pulmonary sarcoidosis had negative tuberculin skin tests. All four patients with suspected sarcoidosis were seen by a pulmonologist and TB was ruled out. According to the new diagnostic criteria for ocular Table 1 Clinical characteristics of four Thai patients with uveitis and pulmonary signs of sarcoidosis Cause of decreased visual acuity CME CME CME Not applicable CME, cystoid macular oedema; PPV, pars plana vitrectomy. 12 All three patients with positive chest CT findings were females aged older than 50 years who suffered from chronic PMC characterised by bilateral vitritis associated with peripheral retinal punched-out lesions (Table 1 and Figure 2 ). All developed cystoid macular oedema (CME) and epiretinal membranes (Table 1) . After pars plana vitrectomy and membrane peeling their CME improved and their visual acuities fluctuated between 20/70 and 20/20 (Table 1 ).
Ocular sarcoidosis in Thailand
In addition, 1 out of 209 patients (0.5%) was diagnosed with active pulmonary TB and TB-associated uveitis (choroidal granuloma with exudative retinal detachment).
Discussion
Our study documents that pulmonary sarcoidosis is prevalent in the uveitis population in Thailand as 1 out of 209 (0.5%) new consecutive patients with uveitis had radiological signs of sarcoidosis, and 3 additional patients exhibited bilateral hilar adenopathy typical of sarcoidosis on their chest CT. In two patients with an abnormal chest CT, tissue biopsy confirmed the diagnosis of definitive sarcoidosis. The patient with an abnormal CXR was a 38-year-old male with unilateral panuveitis and papillitis, and three patients with negative CXR, but positive chest CT, were elderly females with chronic bilateral PMC.
In the West, the prevalence of sarcoidosis among the patients with uveitis is B7%. 3 Our results indicate that at least 4 out of 209 (2%) uveitis patients suffered from pulmonary sarcoidosis. This percentage might be in reality even higher, if additional diagnostic tests such as chest CT were systematically applied. In Japan and China, a large increase in ocular sarcoidosis was noted over time. 5, 6 It is not clear whether this increase is because of previous underdiagnosis or concerns a genuine increase of prevalence of ocular involvement. Sarcoidosis can remain subclinical for long periods of time and may also be mistaken for TB. It is possible, that sarcoidosis in Thailand might be unrecognised and/ or confused with TB; a similar phenomenon was also reported from India. 13 The current major diagnostic test for the diagnosis of sarcoidosis is undoubtedly CXR, but for the definitive diagnosis of sarcoidosis a confirmation by tissue biopsy is required. In our study, tissue biopsy was attempted in two patients with PMC and confirmed the diagnosis in both. Unfortunately, because of nonmedical reasons, tissue diagnosis could not be obtained in the remaining two patients with pulmonary abnormalities and their diagnoses remained presumed. 12 The value of CXR for diagnosis of sarcoidosis in patients with uveitis was repeatedly debated, and it is currently agreed that the chest CT is more sensitive than the CXR. 2, 14, 15 In addition, serum ACE and lysozyme levels are useful for the screening of uveitis patients, 1, 16 however, these serological tests were not available in our institute. It is agreed that chest CT is superior and provides more details for assessing the pattern and extent of the disease compared with CXR. 2, 14, 15 Possibly, the systematic making of a chest CT in patients with a clinical suspicion of sarcoidosis might reveal additional cases. However, chest CT is not recommended for the initial screening of patients with uveitis for sarcoidosis, because of its high radiation and cost. 1 So far, studies systematically comparing diagnostic values of CT and CXR in uveitis are lacking and the indications for chest CT in patients with uveitis are not clear. It was reported that especially elderly females with PMC had frequently positive chest CT findings typical of sarcoidosis. 10, 15 This observation is entirely in agreement with our findings.
The overall value of CXR in the initial screening for uveitis in Northern Thailand might be considered limited as only 2 out of 209 CXR (1%) were informative for the Figure 2 Fundus and fluorescein angiography photographs demonstrate multiple chorioretinal punched out lesions in the peripheral retina in elderly female Thai patients with hilar adenopathy on chest CT and histological diagnosis of sarcoidosis (Table 1 , patient no 2). diagnosis of ocular diseases (one sarcoidosis and one active TB). The limited value of CXR in initial screening for uveitis was also reported in other series. 2, 14, 15 Future studies are needed to indicate the value of CXR in the initial screening of all patients with uveitis and to determine the exact role of chest CT in diagnostic workup of patients with uveitis and presumed sarcoidosis.
The typical features of ocular sarcoidosis include uveitis (30-70%) and conjunctival nodules (40%). 17 Posterior uveitis with the involvement of the retina was most frequently seen in elderly White females, whereas anterior uveitis was noted mainly in studies where the majority of the patients were Black. 17 All of our patients had posterior segment involvement (100%), however, this might reflect a selection bias as chest CT was performed only in seven patients with bilateral PMC and/or vitritis. In Japan, posterior segment involvement was documented in more than half of the patients with ocular sarcoidosis. 18 PMC is a clinical entity primarily encountered in White elderly females. It is characterised by the presence of multiple, small, round, punched-out lesions in the peripheral retina and an associated intraocular inflammatory reaction. 10 Approximately onethird of PMC patients had systemic sarcoidosis and the majority developed CME. 10, 17, 19 Similar manifestations were present in our three patients. Visual loss in sarcoidosis was predominantly noted in patients with chronic posterior uveitis and was mainly caused by CME (19-72%). 17 In India, however, CME was much less frequently found (7%). 13 Differential diagnosis of ocular sarcoidosis includes mainly lymphoma and TB. The diagnosis of lymphoma was considered in all of our patients, however, none had further symptoms or manifestations of lymphoma; in addition, all patients were assessed by a pulmonologist. Two patients had definitive sarcoidosis diagnosed by tissue biopsy. No signs of lymphoma were noted in two patients with presumed sarcoidosis. The male patient (no 4) with presumed sarcoidosis had acute uveitis, which completely healed following a systemic course with corticosteroids and the hilar lymphadenopathy showed no further progression at 1-year follow-up. The remaining patient with presumed sarcoidosis and PMC reacted well to periocular corticosteroid injections. No progression of ocular or systemic features was observed at 1-year follow-up. Ocular TB in the wake of active pulmonary infection was diagnosed in 1 out of 209 (0.5%) human immunodeficiency virus-negative uveitis patients. In our previous study, we identified presumed ocular TB in 3out of 138 (2%) of new uveitis patients who were human immunodeficiency virus-negative. 8 Recently, the association between latent TB and uveitis was described. 20 The interferon gamma release assay such as the Quantiferon test was not used in our series, and therefore, the number of patients with uveitis, which might have been related to latent TB, was not identified.
Our study has all the shortcomings of a retrospective study. It was not possible to perform chest CT scans in all patients with clinical features compatible with the diagnosis of sarcoidosis (eg, all forms of chronic uveitis including vasculitis). We performed chest CTs only in seven patients (elderly with chronic vitritis and all with PMC) and in consequence, the prevalence of sarcoidosis observed by us is probably underestimated. Because of nonmedical causes, we were not able to perform the review of systems and other ancillary tests in all patients with uveitis.
In conclusion, our study confirms that sarcoidosis is prevalent in Thailand and points out that possibly more patients with sarcoidosis would be identified among the uveitis patients in the Far East, if the diagnosis was considered and ancillary tests performed. Future investigations are needed to clarify the exact prevalence, clinical spectrum and visual prognosis of ocular sarcoidosis in South-East Asia.
